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1020030052011 



^ SJXh 2003/9/17 



g?S]|] HWANG, Seong Taek 

[? Q J§^35] 650306-1535311 

[?@S1S] 459-707 

[^^] @^A| "5 aHOHUM 102-303 

I^^j] KR 

1^ XII X1l42^2j ^§0i| 2| & fi, Hf5jg JII60S2I ^§0)1 2| 

0121^ (oi) 

20 3 29,000 S 

[3f4lfaS] 7 S 7,000 Si 

0 21 OS! 

[^A^^S] 12 m 493,000 S! 
[t^l] 529,000 S 
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3 3-2-3*1, tj-J^ eflol^l ^-<£o] ^^1*}. ^<a-7l^^*l^-, ^"71 ^<g-7l 

3.^-3 «>A>Al^Oll C}*fl >#tg: Aljrfl- ^^*>^ 7 ><a*> ; 8- 

>8-7l 7>^7>^1# g ^-7] ^oj. 7l ^^.^ ls q. ^ #7l 

7l^l^^H^ A1J1# ^Cf^^H ^ 7>^7> ^H-oflTfl ^^JL, ^v 7l 

°1 5514. ^43-2.3. «J;^£- 7-1 wl-g-o] WDM %^ ol-g-^-o.^ WDM_P0N^ ^-g-S}-7} 7>^ 
i 3 
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{WAVELENGTH_DI VI SION_MULTIPLEXED PASSIVE OPTICAL NETWORK USING MULT I .WAVELENGTH LASING 
SOURCE AND REFLECTIVE OPTICAL AMPLIFIER} 

[5^3 -Ml 

£ l£r -f-tf^ 44^" 31 ^l^^Hl cfltb ^51, 

£ 2^ ^-{es ^H^S] ^Efl» £^1^ 

£ 3^: X| 1 <£X\ o^Hl nj-s ^J-^c^^VaI ^ 

51, 

£ 5tt ^3 XI 1 ^ XI 2 <3H ^^^7>^^ofl aj-§-^ «>£X) # # 
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1020030052011 #^ 2003/9/17 

^Mltr ^1 

<7> -f-#3 0.5. ^:g-t§ 7> < a^V(passive optical network: P0N)^r f^l^l^, ^yfl 

71 ^ 7><y*H)-*mol ^-H-S. ^3*1, #^71^1^-4 7pg*H}-;*1^8r 

3* ^^*>7l fltfl ^, ^^71^1^ cflolE-l-i- *V^^i^>7l ^tr 

«H8=#€^- iW^L, 7><y*}#*l S-.gr C-flolEU- ^^*>7l ^ 5L^&tf. 
<8> sj-^-^-^-cf^a}-^ (wavelength-division-multiplexed: WDM) ^r&% % 7>^-(passive 

optical network: P0N)£r <=>}^\^ t^lS^ WDM #^<>IH ^3*1 °l-g-*ri=r. 

<9> WDM.PON^r ^ 7><a7>ofl7fl ^-<^ ZL-^ o]-g-^>^ ^ji^ ^-cfl^ -f-A] 

^r^, WDM_P0N^r -S^l^l am JiL^o] sH^}^ ^ yj-^^l- A^>^ ^-a] 
*1«1^ SL^r ^"tfll- ^711 ^-g-^r ^ A fl 7}-^7.Hl7fl jr-e-^ ^J-o. 

<io> zx^q. ojsq. ^ ^ofl^ -ir^j-ZL, WDM_P0N-£: <^ *1 -8-3*3*1 ^-*>zi 544. =l °1-R- 
^ 71*1 ^"(central office: CO) -4 ^ 7}-<y T^^l *1 ^ ^ ^4 

* o J^^V7i ^tr ^-7>^<y ^ «?>^^. ^^.s 7>«a^>n ^ j f 

£-^*}7] nfl^-olrf. uJ-eW, WDM_P0N£] ^-g-^-»>l«fl^^ <?] J^^t^HH # 
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1020030052011 %^ <£t.\: 2003/9/17 

<n> WDM_P0N<>)1 ^V-g-^^ Br^W-^lM ^ n& 3H*i <H3M 

(distributed feedback laser array: DFB laser array), ^^r^ 3] °1 *1 (mult i-f requency 
laser: MFL) , i^E^ ^ ^(spectrum-sliced light source), «1*H^ 4# 

^ti.^-3fl^- efl 0 1*1 (mode- locked Fabry-Perot laser with incoherent light) ^ ^Kr^ 

<i2> ^v 7l zj- J^-g- #3}^ 4^-4 £4. 

<15> 2. ^r^S&j ^-1"« 0 >^ 

<16> ^e^l ^n 1 ^^ SU^r i^B^j ^ ^ tfl^Sj % 

ll^Koptical filter) s)^ ^ ^(waveguide grating router: WGR)1- °l-g-^r°3 

§ y o V ^ ^^Utt ^ ^ 4^ f«°l -S-^-S]^ &o_o} 4^- sf\& ^u] ^a] A 

^3*1 °l^tr i^H^ ^-^ ^ #^5.^ ^ 4°l-2-4-^( light emitting 

diode: LED), ^iHr ^°l^--f=( super luminescent diode: SLD) , sfl Ji^-Bfl-S- 3H*1 

(Fabry-Perot laser: FP laser), ^-R- #^-7l ^-^(fiber amplifier light source) ^ 

# # ^ ^ ^ll^sliicf. 
<17> ojs ^ ^ cfol^trs}- ^ygjfr r^o] t=- ^- cfl«s.ol D flo. ^ji £ 
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1020030052011 #^ eJ*>: 2003/9/17 

*>fe ^-f S.= ^--g-Cmode partition noise) ^ 7^r7 r >y zJ-S}^ 

^ i^B^ ^<3<>1 ^fl-f ^Ji 7RH^ (coherent H 

<18> ^ ^ ^1-* tfl^SM ^-B- ff7HA] 7><£ «J-##(amplified 

spontaneous emission light: ASE light)^§- ^-^H ^ sj-^" -g-M 

^B%! ^-^ ^-n- ^7l ^(spectrum-sliced fiber 

amplifier light source)^ ^l^r^^cf. °l£-itr ^ A 

^5. CfS. C-flojEil- ^-&}7] ^7}<^ <^ ^71(^1^^, LiNb03 ^S7l ^-)* ^£.5. 

<i9> 3. ui^^^-ofl ^ 

<20> ti]^^ #ofl 5)1^.51-511^- 3H*]ir T%6\£.+£. H~ ^-B- ##7] 

^4 Hi ^ ^"€<HM CH<^^^1 # Al^L* ^Ei BE-fe- 

3J£ ^7># oj-g-^ A^j S s cf-g- (isolator) 7} ^sl*l ^ BflBeM* 

^l°l^°fl ^^^>^ ^llt #^1 AV-g-^rCr. #3 i^Bll 

*1JL7} 5)1 J* 3-311^- eflol^ofl 3^ ^71 211W^-=11* ^H^fe ^^51^ ^B 

3 &SL2\ <lWRr A^^r #^^Rr ^Cf. 

<2i> a] ^-ofl 3jl«.el-3ll^- efl °1 ^ ^ sflB^-sIl^- elloi^s. c-floiEl 

^IJiofl ttj-e}- Hi} c-11 0] El % &&Ht ^ sl^. ^.slM-, 211W.51- 
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3H^7} 5l4=- ^Tje] #^*\) 3^*1 4# A1J:# #^^>7l tfl<*^ 

Zt^°] ^IJl^ ^3-^ ^-g; ^-f 5fl O] el] ^j£^H 

e)-^]^. efloi^^ i^H^ ^IJl^I ^3). <£*)is}?=; s)-*<HH 3MM- ^ # 

3 ^ A o Vo l 54^- 31)1 -51]^ 5)M*il- oi^-^i- sH^^^^^ t^^i 

*}&^ ^ &7ll ^rf. i4^i, sHS- ^lwsl-Jll^ 3H^* s^K^t}-^^ 

a\-%--5}v\JL ^l-?-^:£^H(TEC C0NTR0LER)7> 0.3. ^As>7ll ^cf. 

<22> 4. tiU}^ tiV£^l ^"^^71 

<23> tiU>^ tiV£^l ^S-71^ ^ ^ MdS'l, ^ 

^ ^HH tfl^^^l # ^JM" ^ S^r SSl-S.^ 2)^ ^^>1- °]-%-*\- 

<*} Cf-§- o| «>A>^ ti_Vi=^ ^-^yHl =L *KE*H W#7lo)l 

3 ^H3* ^1^>711 ^HM 5^. ^, to^l i^^l fflolEil- 

^^>7l ^B^ -g-M ^1^21 ^o) ^o^o) ^ oHl 4el- ^ o. 

oflAi iJ-^Hr Att^Aj- Jr. 2)- ofl ^*fl ^el #^°1 SEtb, 

^ ^ C_o_c^ ^ ^-cfl^ 31^^" ^-f ^^Sl^ ^i^H^ ^ 
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^^Hr'iMr °l-§-tb f7p^}^ 44^- eflol^ ^^*V ^°o V 

7l^^-^ 5 q- ) >^7l ^^l^l^-^m-^^ iWa- Xljro} ti>A>AlJlo11 o]*fl Aljr# 

71^1 ^^o^l 5- ^i^m ^1^71^1^- SL^Rr ^^-S *lcf. 

<27> ol^}. Jg- u> el- 31*1- ^A] o)lt|. ^Jf^ %V^>c^ °1 °fl , 

^ <L*\m ^iL^Tfl 4 s 71^ ^ ^ofl cfl^- A o V^)*V ^ 
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<29> £ ^s>^, ^f-#*J°l eflol^^o. rf H ^o]^ cfol^^c (pump laser 

diode)(10)i4, *fll ^ *fi2 ##^-71(30, 70)2}-, *| e^ ( c irculator)(40)2}-, A^/'AA^ 

^7}(50)Q, A^B) 7i-§r(mirror)!:(55)4, ^-^^(BPF: Band-Pass Fi lter)(60)2}- , 
*fll ^ *)12 ^afl 71(20, 80)1- i^-W. <=>} ^"71 *fll ^ *fl2 ^^-71(30,70)^ ^-g-^ 
71- ^7l(EDFA: Erbium.Doped Fiber Amplifier) # ^#7]S ^-^*>J1, 4#s}7 

^4^51-71(50)^ 1>H S^r^ Sl^^KWGR: Waveguide Grating Router )5. ^P-^Kr w> 

<so> ^-714 ^ 5Kr ^H 1 ^ ^el^ 4^-4 £4. 

<31> ^ 1 ^-^7l(30)7> ^H5flol7i 4°l-2--T- =(10)5. %*§S)o] 

7>^«o VA >^^-^^-(amplif ied spontaneous emission noise: ASE noise)^8r ^^^V^, ^ ASE Q 
-g-^ *l 1-31 °1 4(40)* *4tr 4^5}-/^cl-^5r7l(50)o]l <^£H >^H^ 4 

^s}-/^ 4#Sr 71(50 >^B^ £-^€ M4 ^fl^-gr^ M4 7l«(55)^l ^4 *Ya\s\o\ 

4^5r/^cf^5r7l(50)S. 7-11^4*1 4^/^ 4^5f7l( 50HH 4^5}-^ cf^- ASE #^-<>l 

<32> zlsI^ ^ll-eflolEi(40)^ zl 4^3}- ^1^1- tfl ^311-^(60 HI SJ^^M =l 4^2r 41 

Jl4 i^B 5 j cfl^^r ^iltrW. ol nfl , cfl (60)^ 4^/<* (50)«- 

£4^^ Sl^ 3*}-2l xMr ^ #34 ^ -f-sf cfl^(passband)^: 7>xl^ ^o] aJ-eJ- 
4*>4. 444 ^^^-azJ-^E|(60)^ 4^*4^ y o V 4 ^4 cfl^i 2} -"-oil ^7fl^ Alif 
^14*r4. °14 ^-o) s^V^t^-yV^l cfl-^-S- 51^-^1 ^lTltr ^ H 

-tl^» #°H4 ^#^5.^1 J±4 Jl^-^^-S. 4^Sr4 ^^51 f7M7j ^ oj£ 

^ 4^ 3°14. 
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<33> *V^, *fll ^-^7l(30)ofl^1 ASE Ajjr cfl^^ol 4#s}-/^ ^^-71 (50) 

» ^^Rr S-^-s.^ s)^ ^^>s] *}-ff- i^B^ ^(free spectral range: FSR) l±cf ^4 

«VA>^ ti>^) ^-^7) oil ^ #3= ^H^H 4^ ^ 

^(dispersion effect)* -fi-lHH ^71^ *] ^ jo 3. cfl o) &\ # ^7] 

<34> o)9\. go) ^^.^B\(e0)6\]A] A^jEej cflcdo] t^Sj- *fl2 %^7] 

(70HH ^ *fl2 -g-tifl7l(80Hl <g^€*=r. A]2 ^-tifl7l(80)^ ZL r}^s|- ojw.^ 

^1 W^7l(30)°ll <&%*\JL ^x)^ ^ °g^^cf. 
<35> o] nfl ^fll ^3-71(30)^1 <y§m C^3*- Also) <yj=Li=. *| t"ii|M 1=1(40) , cf^/^4^ 

3-71(50), 7^(55), cfl^*4^^(60) ^ *I12 W#7l(70)« 7i*l^ #7l wV^-^cf. 

<36> $i lofl aflA^ ^ o. AV 7 1 ^l-ol Dfl-o # 

^j^-ir 7>^1 cf^s}-^ #>S-fHI °J^Rr ^J^l^. 

<37> 51 3-°r *fll aflofl 2}-^^-^-^^ ^- 7 ]-OJ ^uj-ofl ^ ^ ^ 

£ 3* %^*r^, ^- ^Al <^H1 xtHE- 3|.^-«^-« 0 vai ^^^- 7 >«a^ 
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^ ^°oM ^i^*K6oo), ^i^7i^i^AK7oo) m 7><a^*i*(8oo)oi <3 

<38> ^^71^1^*1(600)^ eflo]^ ^^HH cj-s^ ai^I- 

fl*fl, #°o v 7l *1^3r*l(600)fe ^l = 3H*l t^liM*- =(pump laser diode) (610), *fll ^ *fl2 % 
^■wfl 71(620 680), afll ^ *fl2 ###71(630 ^ 670), *fll ^ *fl2 ^| -f- ^ ©1 E| (640, 692), t\. 
tt/qt\. ^71(650), 4^ 71^(655), cfl^^^Bl(660) ^ ^ Ajjr ^7] 

(optical receiver: Rx)(694)# 5.^tr^. 

<39> Aj-tg ^71(694) ^ ^12 ^^^1^eK692)# ^l^tb #*1*°1 cfs)-^- elH^i 

f^AS ^tr^f. ^71 Tj-s\-% £ 1^1 ^l^m 3- 

^ -fW-*M=r. ^r, ^ = 2fl°l*] r^o] o_-f s.(610), *ll 1 ^Bfl 71(620), *fll 

(630), *fll ^1-^^1^(640), tf^^/^^fl. 71(650), 71^(655), 31^:01-^(660) , 

*fl2 ^^-71(670) ^ ^12 ^tifl7l(680)^ £ H <>1H^ ^elM^i nfol^^do), *fll % 
^-wfl7l(20), ^1 ###71(30), *]t-3H^(40), 4^51-/^^5}- 71(50), 7^(55), rfl<*-§-:a}- 
^&|(660), *112 ###71(70), *ll2 ^«fl7l(80)5l- AA ^QA. , #<#7l*l^°9- 

*1(600)°11 S.%Q eflol^i ^J<aj ^ ^ ^ofl iflt ^|^J 

<40> cf^V cf^s}-/^r4^sl-7l (650)^1 ^-r- £ H <>1H^ cfsf^- eflo^ ^ofl if-^ 

Sj-/^ 4^71(50)^ n ^ ^ ^^ol ^Vol§>cf. ^, t}^Sj-/<*cf#S}-7l(650)fe 5. H <^1^1 
^ cfa^ z])o)^ %Q6\) tq-^5l-/^cf^7H50)sl- ^-o] uf^J- efloj^ 

^ afll ^^eflolBl(640)^- -f-*fl r4l^^s)-^E](660)S. ^^Hr ^A^r *fl2 *) 

leflolEi(692)» **fl ^^£1^ q-#5f^ ^ X\s.m. qtt&#^d\ AA$\ $.5- 
(694)5. ^^Hr -g-^f* e-1 ^^tr^. °lJSL <y*fl ^^1 ^°o v 7l ^1^-^1(600)^ ^M-^l 
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#2}-/^ 4^ 2}- 71(650)^1 Sl«f| t)-^ ^ Al^o^ ^Cf^2}-1- ^<fl^-0.3. 

^ zl #i*fl*H ^°oM ^1^-^1(600) W «l-§-* ^ 5a*=Kr 9X 

$r ^*fl cf#Sf/^c}^5l-7l(650)^ N>N S.sJ-.§.*8 Sl^^S. ^*Hr ?A°] 

<41> n}sM, ol^lofl^ £ 3 ofl f^ 0 V7H ^-^1(600)^ ^ ^ 4^/<*tff^ 7 ] 

(650) af, ^ a]Jt ^] 71(694) ^ *fl2 >H 1-^1 (692 )ofl iflSH ^13-° 5. ^^^> 

<42> 4#S}-/<* c}^7l (650)^ <^«ll 3<^£ *fll #^-7l(630HH *}<£wj-A} 

<43> zlsIji cf^/^^sJ-71 (650)21 1J4H1 ^al^ o g/#^i=H *fll #^-7l (630)5-^ 

T^W^^^l Zl ^HHl ol/^B^ 

AS #^*V4. ^ ^ til Si q-^^ og/^^ofl zl-Zl- o^S} ^^S^-Ei 

°1 «fl #3£ *J3l*°1 *1« 7M-3-#*l 5. #^5l7l ^^11 ^^51^ ^^^1 5- l°fl 

CfS)-^ -6-^>^S. ^tbT}. 

<44> *V3g, 71(650)^1 eH§H ^alsj ^ A}jr <y^^-o.S 

^7V ZL AlJr-i- ^d-^^j.^ o_]^ojl ^tilsj cf^o} AV<£ a]^ #^^-O.S #^ 

tbCf. ZL^^ <g^o)l Cf^al ^ A]Jr #^C4- ^Z^l ^TjSj t±+9] ^ A]Jr 

^7l(694)fe 311^-5]^ ^llf ^r^l^H ^7]AJS5. Vi^-t!-^. 
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<45> X| 2 *| l-efl (692)^- 4#3-/^ 4^21-71(650)^11^ i^SNM^^-ir 

**ll ^1^71^1^-^1(700)3. #^^>51 ^71 xl ^71^1^-^1(700) <£^€ 
H= ^iJL«- 4^/^^21-71(650)^ ^-^S^^^S ^^tb4. 

<46> *1^ 71*1-^*1(700)^ 1* £4^1 3^3*K710)» 3E.H"«H ^£H, ^°o 1 -7l*l^-^- 

^1(600)4 7>«a^>^l*(800)4 ^^-H-l- ^-*H ^71*1^*1 (600) *1H ^51 

tt ^IJll- ^4^^^ 7><a*>^l #(800)<^1 7fl 3H^K2, 7}<g*H}-*l!-(800) 

"T"^i ^ 4^2>*>^ ^71^^1(600)3 ^*Vtf. 

<47> 7><g*>#*l^-(8(X»£: 7^1^*13.^ ^$)o] o=j 7] <*4#s}-S} 

5^ ^Ji^l ti>A]-A]s^l ^1*11 #*8= ^IJlI" ^^W. ^, 7>^*>^-*ll-(800) vflofl tS^l #^J= 

5L^>*1 8^r4. °lf ^*fl 7>^7>^-*ll:(800) zj-zj-^ % ^H^-fr J£2j-*>fe 

3), ^-*1 #A>*g tiV^^ll # ^71 (810)1- a^4. 

<48> ^7}9\ ^ ^! ^AHlofl WDM_P0N^ cf^- 

<49> ^x-i, ^<y. 71*1^-^-^1 (600)^1 £il°l^ #^£l^ 4^sHe1 ^l^^r ^12 

^^eflolEi (692)1- -f-4^H ^ ^-*HI ^ #^-fMl 4^2>^ 

*1<* 71*1^-^-^1(700)^1 1>H £4-3^ 5l^^*>(710)^l ^f^^l 4^- 7><y*> #*1 

(800)3 #^4. 7>^7> #*>( 800)S. Aljr^ sfrifr *ljr ^^-i- taU>tg tiV£^ 

^^-71(810)011 ^^SlJl, ti>A>^ ti_V£^l #f^-7l(810HH ^ ^^Sf ^Ajofl Jfrlg 

c-flolEi^l rrj-el- ^SSl^H ^^>7ll ^4. 
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<50> aV/EXl W^7l(810)^ ^Xl^ ^ ^ ^3}-o. £ 5# 

<5i> 51 4^r *fl2 ^a] oflofl 4^. ^V^cJ-f^ ^-S-^^V^^RHl tfl^ ^ 

(600aH ^-f- 1 ^ S7l (external modulator: EM)(690a)l- cl S^>JI 7}<y 7}^*] (800aH «o v ^ 
^^l-g-^^l7l(820a) ^ ^wfl7l(830a)l- ^ S^cK 

<52> £ 4$) <^Hl^ t ^o o v 7 ] ^l^-^l-^(600a)l- T^Srfe ^ = 5H o 1^4 o l^.-T-^.(610a), XU ^ 

X|2 ^tifl7l(620a, 680a), XU ^ XI 2 W^7l(630a, 670a), ^fl 1 ^ Xl2 *lt-ell<X£K640a, 
692a), cf^^l-/^ 4^21-71 (650a), 7i^(655a), cfl^-f-^Ei (660a) ^ *±3L (694a) 

^ £ 35) ^ Hefl ol 7^01 iL-fS.(610), XI 1 ^ XI 2 ^«fl7l (620, 680), XU ^ XI 2 #^7l 
(630, 670), XI 1 ^ XI 2 M)^eflolBl(640, 692), ^51-/^^^-71(650), 7^(655), 
€3(660) ^ ^ 71(694) ^ ^-g- 

<53> Aj. 7 ] 4 ^1^1 tfltr ^Xl^«y ^ ^^^r ^tr^r. 

<54> 51-^-^2:71 (EM) (690a)^ 4#s>/^ (650a)<>lH #3€ 4^ 7l 

u o v ^^ ^15L°11 ^7H^ ^2tr ^ XI 2 >Xl-ell 0 l^S. #^th=r. 43*1 ^ 

51 ^°oM^l^-^lfe ^3 4l3L« ^^^}7l fltb 1^ X#sV*l S£*r3-. # 

7l 21^-^27] (EM) (690a)^ LiNb0 3 £27l , ^ XI ^(Electro-absorption) ^27] & «h£X)3 
* f^7l ^ ^q-s 3-^3*1-4. 
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<55> ^ > 7><a^>^l(800a)^- .£ 3^1 *1H^ 7>^ ^>^1(800)^- *l:a*H ^jjL^^i 

(EM)(690a)* ^f-sfl ^ ^*>7l ^tb H <H^4l-§- ^^l7l(820a)^ ^tifl7] 

(830a)l- ci i^cf. ^afl7l(830a)^ H cH^^l-§- # ^7] (820a)7> ^7}^<^\ n}^ 

(700)3.^ a>A>^ a>^l ^-^7] (810a) ^ H <h£^l-§- 

(820a)S ^-yfl^>7l sftlft ^7}s\±± 

<56> c}-^ ^JLir nflo. 7 ^ Al^olas. o] A] 

S» <qjf#S7l(690aHl <33*H «cH^ 4! -£41 

i 4l3:» ^ &r}. 

<57> £ 5^ *fll ^ ^2 ^1 of|6{| 4s ^^^. 7 ].ol^ 0 Hl ^-S^l # ^ 

<58> £ 5* # #^7l^ ^ofl -f *>a> ^^^(AR coating) (812)^- ^1^- 

Jl i=HHl ia^^(HR coating)(816)# ^7} -^«Va} 3^ ^(812)-2)- ^tfUV 3 

^(816) ^}o}6\) ols.ofl^(814)l- ^lW. # ^7l^ ^Va} £2^(812) 

-°3. ^IJl* ^«>A> j3^(816)o]H #tiV<4^ #^*>^, ^13171- ols.nfl^(814) 

<59> £ 501 ^}6\}X] ^W-^ojAlJ:^ Af^Aj- ^o>7lxl ^-^1(600)011^ t^^H X}^7}*\^ 
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<60> 4^ Aj- 7 ) «U>t§ til£^ ^#7lofl A]Jr^ 4^ 3H£H O]-^ 

^ fe^H 7fl#^S]31, ^>7l OV^^I ^-3-71 6^ 7.fl#^(^T, 71-^71- %*)o\}*\ 

*)#i!flo]Ei!- ^^Rr ^3-*g 5\H 

<61> ^-#*V ^oflA^ ^l^o] AjA] o}H ^fl ^^^V^^-M-, <^&| 7>^1 ^0} 



<62> a o v 7 is}- ^ WDM.PON^: ^71*1 cfs)-^- eflol^ ^a^I ^ 

^<#7l*l^-_<L3.JfEi t^S)-^ AlJrO} «];A>AlJro|) Oj*fl Aj-^ AjJrS- £^ ^ Ol £ S. ^- 

7>^7> ^-^11- Tg^m ^^1" ^ ^Cf. 14^!^ 1^£r WDM.PON^- 

WDM_P0N^ ^-g-2}-7> 7 >^«fl^£^- ^- ^ ^Jfe S3f7> &Cf. 
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1] 

2] 

^1%H1 ^"71 ^° 0 >7l^^-^-^^ 

# ^ ^^IS^^^ ^«1«H, ^71 ^V^^AV^S.^-^ o^ofl -g-^-^ Cf^^ Cf^> 
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[^^J- 3] 
4] 

*fl2*<Hl Xi^^i , ^71 tf^^ «}A>-^^ 
5] 

*fl2*<Ml 5^^, ^71 #°o>7l^l^-^l^ 
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-*7l 4^/^^2}-7HH 71 A^tili 

[^T 1 * 6] 

LiNb0 3 ^2:71^1 ^3-2.3. ^ Sj-^^-Cf^Wj-Al % 7}<%7}*$. 

#3l^r (Electro-absorption) ^27l<y ?J-§- 4^ o_3. *Rr sR 1 -^^^ 
# 7}-W#. 

8] 

^15%M1 5^*1, ^71 <$lf- ^2:71^ 
9] 
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10] 

[^T 1 * 111 
12] 

»<M^ ^yj^ A]^ # ^^J^7l ^cflclEi-g- ^A]7l ^ ^«fl7ll- t\ 
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W% QA- 2003/9/17 



[5L 1] 
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[51 2] 




1510 1520 1530 1540 1550 1560 1570 1580 



Wavelength (nm) 
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[£. 3] 



n 2003/9/17 
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IS. 4] 




[51 5] 



2I¥ 6!s 



£3 



AR 
coating 



HR 
coating 



612 



3^ 



814 



816 



QIOIEI 



26-26 



